Distinct RNAi Pathways in the Regulation of Physiology and Development in the Fungus Mucor circinelloides.
The basal fungus Mucor circinelloides has become, in recent years, a valuable model to study RNA-mediated gene silencing or RNA interference (RNAi). Serendipitously discovered in the late 1900s, the gene silencing in M. circinelloides is a landscape of consensus and dissents. Although similar to other classical fungal models in the basic design of the essential machinery that is responsible for silencing of gene expression, the existence of small RNA molecules of different sizes generated during this process and the presence of a mechanism that amplifies the silencing signal, give it a unique identity. In addition, M. circinelloides combines the components of RNAi machinery to carry out functions that not only limit themselves to the defense against foreign genetic material, but it uses some of these elements to regulate the expression of its own genes. Thus, different combinations of RNAi elements produce distinct classes of endogenous small RNAs (esRNAs) that regulate different physiological and developmental processes in response to environmental signals. The recent discovery of a new RNAi pathway involved in the specific degradation of endogenous mRNAs, using a novel RNase protein, adds one more element to the exciting puzzle of the gene silencing in M. circinelloides, in addition to providing hints about the evolutionary origin of the RNAi mechanism.